Specification of secondary mesenchyme-derived cells in relation to the dorso-ventral axis in sea urchin blastulae.
To learn how the dorso-ventral (DV) axis of sea urchin embryos affects the specification processes of secondary mesenchyme cells (SMC), a fluorescent dye was injected into one of the macromeres of 16-cell stage embryos, and the number of each type of labeled SMC was examined at the prism stage. A large number of labeled pigment cells was observed in embryos in which the progeny of the labeled macromere were distributed in the dorsal part of the embryo. In contrast, labeled pigment cells were scarcely noticed when the descendants of the labeled macromere occupied the ventral part. In such embryos, free mesenchyme cells (probably blastocoelar cells) were predominantly labeled. CH3COONa treatment, which is known to increase the number of pigment cells, canceled such patterned specification of pigment cells and blastocoelar cells along the DV axis. Pigment cells were also derived from the ventral blastomere in the treated embryo. In contrast, a similar number of coelomic pouch cells was derived from the labeled macromere, irrespective of the position of its descendants along the DV axis. After examination of the arrangement of blastomeres in late cleavage stage embryos, it was determined that 17-20 veg2-derived cells encircled the cluster of micromere descendants after the 9th cleavage. From this number and the numbers of SMC-derived cells in later stage embryos, it was suggested that the most vegetally positioned veg2 descendants at approximately the 9th cleavage were preferentially specified to pigment and blastocoelar cell lineages. The obtained results also suggested the existence of undescribed types of SMC scattered in the blastocoele.